Introduction {#S0001}
============

The anterior approach to the cervical spine is commonly used for the surgical treatment of degenerative cervical disc disease.

Complications involving the vertebral arteries are recognised but rare.^[@CIT0001]--[@CIT0006]^ These include intra-operative haemorrhage, late-onset haemorrhage, arteriovenous fistulae, pseudoaneurysm, dissection, partial or complete thrombosis, embolic events, cerebral ischemia, stroke and death.^[@CIT0007]^ These complications may result from direct trauma, compression or traction of the vertebral arteries during surgery. Complications may become evident with intraoperative or postoperative haemorrhage or with abnormal postoperative neurological signs or symptoms and confirmed with vascular and cerebral imaging.

To our knowledge no other cases of vertebrobasilar stroke, associated with anterior cervical decompression and disc arthroplasty, have been reported. Further to this, all other reports of vertebral artery complications, which we identified in the literature, have been able to directly associate a cause for the complication. In the case we report, despite extensive investigation, no specific cause for the complications has been identified.

Case Report {#S0002}
===========

A 60-year-old female presented with worsening radiculopathy in the right C5, C6 and C7 dermatomal distributions. She had no motor deficit or signs of myelopathy. Magnetic resonance imaging (MRI) showed foraminal stenosis and focal cord compression at corresponding levels. The patient was offered and consented to surgery in the form of anterior cervical decompression and disc arthroplasty at C4-5, C5-6 and C6-7.

She attended for anaesthetic pre-operative assessment several weeks prior to surgery. A history of controlled hypertension with a sitting blood pressure of 130/80 mmHg in clinic was noted. Her body mass index was 22. She was a non-smoker and had normal serum cholesterol levels.

She underwent elective C4-5, C5-6 and C6-7 anterior cervical decompression and disc arthroplasty using NuNec (Pioneer Surgical, Marquette, MI) prostheses ([Figure 1](#F0001){ref-type="fig"}). Surgery was performed in a standard manner using a right-sided anterior retropharangeal approach. Of note her neck was maintained in a neutral position with her head positioned on a head ring and taped securely in position. Over distraction of the vertebral bodies was also not utilised for implant insertion. General anaesthetic was uncomplicated and intraoperative haemorrhage was well controlled with a total blood loss of 200 millilitres. Invasive blood pressure monitoring was not used. The documented intermittent noninvasive systolic blood pressure did not fall below 90 mmHg throughout the procedure.

![Postoperative anteroposterior and lateral radiographs showing cervical disc arthroplasty implants at C4-5, C5-6 and C6-7.](IJSS-9-14444-2004-g001){#F0001}

When the patient had adequately regained consciousness from anaesthesia she complained of a headache, diplopia and left sided weakness. On examination she was found to have 3/5 power on the Medical Research Council scale 8 in the left arm and leg. Given these symptoms an urgent MRI of the brain and cervical spine were obtained. A large left inferior cerebellar signal abnormality indicating a cerebellar infarct or ischemia with some abnormal signal in the adjacent brainstem was found ([Figure 2](#F0002){ref-type="fig"}). MRI imaging of the cervical spine showed satisfactory decompression of the cord and foramina and no changes in the cord itself. Subsequently carotid and vertebral artery angiography and carotid doppler examinations were performed and were reported by the radiologists as showing patent carotid and vertebral vessels with no structural abnormalities and a patent Circle of Willis ([Figure 3](#F0003){ref-type="fig"}). Transthoracic cardiac echocardiogram did not reveal any thrombus.

![Postoperative MRI brain showing left inferior cerebellar signal abnormality indicating infarction or ischemia. A: Apparent diffusion coefficient MRI. B: Diffusion MRI. C: Axial T2 flair MRI image.](IJSS-9-14444-2004-g002){#F0002}

![MRI angiography displaying no structural abnormality with patent carotid vessels and patent Circle of Willis.](IJSS-9-14444-2004-g003){#F0003}

The patient was transferred to the stroke rehabilitation ward where her condition improved with physiotherapy and she was discharged home twelve days postoperatively. She was initially followed-up as an outpatient by the stroke team but has now been discharged from their care. The patient is now two years following surgery. She has regained full power but has residual problems with balance, mobilising with one stick. More significantly for the patient, she has suffered from neuralgic pain down the whole right side of her body throughout follow-up despite analgesics. The cause of this pain has been investigated with MRI imaging of the whole spine and brain and electromyography studies. No neural compression has been identified and the intracerebral changes have not progressed. We therefore hypothesise that her symptoms are a consequence of the stroke sustained at the time of surgery.

Discussion {#S0003}
==========

Vertebrobasilar stroke following anterior cervical decompression and disc arthroplasty is an unreported complication. While the risk of complications involving the vertebral arteries is more likely related to the approach and decompression rather than the implant used we feel the risk of occlusion of the vertebrobasilar vessels is likely to be lower with arthroplasty than fusion as will be discussed further.

The reported incidence of vertebral artery complications associated with other anterior cervical procedures is 0.3-0.5%.^[@CIT0001],\ [@CIT0005]^ Most reported cases are a result of direct operative trauma with increased risk linked to tortuous vertebral arteries or far lateral bone removal.^[@CIT0001],\ [@CIT0004]^ There are, however, a few cases where no direct trauma has been reported.

Vertebral artery dissection resulting in posterior circulatory stroke has been reported after cervical corpectomy. In the absence of surgical trauma the authors hypothesise that cervical traction may be implicated.^[@CIT0009]^

A further case reports a large ischaemic brain stem stroke in a previously asymptomatic patient while undergoing C5-C6 discectomy for infection. The authors implicate basilar artery occlusion based on the findings of brain computer tomography. The authors hypothesize that the prolonged neck hyperextension that they employed in addition to the surgical manipulation of a severely inflamed vertebral system may have contributed to the aetiology of the occlusion.^[@CIT0010]^

In contrast to cervical fusions where neck hyperextension may be utilised, in cervical disc arthroplasty surgery the neck is maintained in a neutral position. Our standard surgical procedure, in patients undergoing cervical arthroplasty, is to secure the neck in a neutral position. This is done with the head positioned on a head-ring and taped securely in position. This procedure was adhered to in the reported case. We therefore feel it is unlikely that an occlusion of the vertebral vessels has been caused by hyperextension or rotation of the cervical spine.

There was no traction applied during the procedure and over distraction of the vertebral bodies was not required due to the cam lock design of the NuNec disc prosthesis.

Postoperative imaging did not show any vessel abnormality consistent with surgical trauma or pre-existing arterial disease. There was no evidence of an embolic source.

The only cardiovascular risk factor, in the patient was hypertension, which was controlled with antihypertensive medications. This may have contributed in this case, however, as her cerebral blood flow autoregulatory curve may have shifted upwards rendering her more at risk for reduced blood flow during episodes of hypotension than a normotensive patient. According to the anaesthetic documentation the systolic blood pressure was maintained above 90 mmHg intraoperatively.

The precise cause of the patient\'s stroke therefore remains unexplained. Given the lack of a structural injury or occlusion of the vertebral arteries there may have been a temporary lack of vertebrobasilar blood flow. We hypothesise this may have been due to an unrecognised intraoperative hypotensive episode.This case serves to demonstrate to other surgeons, that despite precautions, a vertebrobasilar stroke is a possible rare perioperative complication associated with anterior cervical decompression and disc arthroplasty.
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